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Mobile phones, which were introduced a decade ago in 1995-96 in India, are becoming 
the dominant means of accessing communication. At the end of 2005-06, there were 90 
million mobile subscribers in India in comparison to 50 million subscribers for landlines. 
The increase in mobile phones has been phenomenal in comparison to landlines since the 
introduction of mobiles in the country. The main aim of this paper is to estimate the 
future trend and analyze the pattern and rate of adoption of mobile phones in India. The 
paper uses S-shaped growth curve models for the same. It is found that mobile-density 
(number of mobile phones per 100 inhabitants) in India will increase from 8.1 in 2005-06 
to 36.5 in 2010-11 and 71 in 2015-16. Consequently, mobile subscriber base is projected 
to increase from 90 million in 2005-06 to 433 million in 2010-11 and nearly 900 million 
in 2015-16.The projected rapid growth in mobile subscriber base will have important 
implications for future plans of mobile operators, infrastructure providers, handset 
suppliers, and vendors. Mobile operators should be ready with contingency plans to 
deploy and operate infrastructure including customer care, billing, applications, etc., 
faster than that they might have initially planned. Infrastructure providers, handset 
suppliers, and vendors should be prepared to respond to such plans. 
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The mobile phone industry in India is experiencing an astonishing growth since the 
introduction of mobiles in the country. Mobile phone subscriber base has increased from 
a meager 0.03 million in 1995-96 to 90 million in 2005-06. Market oriented regulation 
that encouraged competition in terms of both the number of competitors and the breadth 
of services that they can offer has played an important role in stimulating the demand. 
India’s “Unified Licensing for Basic and Cellular Mobile Services” has enabled operators 
to use the most cost-efficient access technology. Competition among operators has 
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resulted in rapid fall in tariffs. Presently, telecommunication usage charges in India are 
among the lowest whereas growth in subscriber base is among the highest in the world. 
Mobile is becoming and will continue to become the dominant means for 
accessing communications in India primarily because deploying mobile network is not 
only more cost-efficient than deploying copper landline but also mobile provides greater 
flexibility and convenience to its subscribers than landline telephone. It costs only Rs. 
6000 in added infrastructure to serve a new mobile subscriber whereas the corresponding 
costs for a new landline connection are Rs. 24000 (Jayaram, 2004). Since wireless can be 
deployed more rapidly, cash flow and return on investment is faster for the operators. 
Although corporate sector and home data users (basically, internet surfers) are still 
preferring landlines, the general public are opting for mobile services, which are now 
really cheap. It is unlikely that this trend will change anytime in the near future. 
An effective management of mobile services requires an understanding of the 
factors that underlie the evolution of the market. Factors such as market potential and 
timing and speed of adoption are of great importance for telecom operators for capacity 
planning. Understanding the evolution of mobile phone market and its likely future trend 
is equally important for policy makers. The diffusion of mobile phones has been 
exhaustively studied in developed countries (see, for example, Chaddha and Chitgopekar 
(1971), Gruber (1999), Barros and Cadima (2000), Gruber and Verboven (2001), and 
Botelho and Pinto (2004)). However, there are few such studies for developing countries 
and none, to the best of knowledge, for India. In this paper, we analyze the diffusion of 
mobile phones in India to inform the larger discussion of managing the communication 
services as well as to assist analysts concerned about assessing the impact of public 
policies in the evolution of telecommunication sector.   
The paper is organized into the following sections. Section 2 deals with the 
historical data of mobile phone demand in India. Section 3 discusses the diffusion model 
whereas Section 4 presents the model estimation and its analysis. Section 5 contains 
concluding remarks. 
    
2. Mobile Phone Demand in India: 1995-96 to 2005-06 
Figure 1 presents historical data of mobile phone demand in India. Mobile phones, which 
were introduced a decade ago in 1995-96 in India, are becoming the dominant means of 
accessing communication. At the end of 2005-06, there were 90 million mobile phones in 
India in comparison to just 50 million landlines. There has been 25-fold increase in 
mobile subscriber base in a span of just five years from 2000-01 to 2005-06.  
Although India’s mobile network with 90 million connections ranked among the 
largest in the world, its mobile-density (number of mobile phones per 100 inhabitants) is 
still among the lowest. However, growth in mobile-density has been phenomenal during 
the last 5 years or so. Mobile-density in the country has increased more than 23-fold from 
0.35 in 2000-01 to 8.12 in 2005-06. 
Deregulation, liberalization, and competition have played a key role in incredible 
growth in mobile networks in India. There has been a dramatic fall in mobile tariffs with 
increased competition. Mobile telephony prices for local calls have dropped from Rs. 16 
per minute in 2000 to Rs. 1.20 per minute in 2005. The public sector operators, Bharat 
Sanchar Nigam Limited (BSNL) and Mahanagar Telephone Nigam Ltd. (MTNL), have 
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launched the ‘One-India Plan’ with effect from March 1, 2006. This new plan will enable 
the customers of BSNL and MTNL to call from one end of India to other at the cost of 
Rs. 1.00 per minute, any time of the day to any phone. Similar tariff plans have been 
introduced by the private operators as well. For example, Reliance Infocomm, one of the 
largest private players in the telecom sector in India, has recently announced a new zero 
rental, "life time incoming free" scheme. For a one-time payment of Rs. 2999, Reliance 
customers will get life-time incoming free on their phones. The tariff will be Rs. 1.20 per 
pulse for local calls, with the three-minute pulse to local fixed phones and Reliance 
phones and 45 second pulse for mobiles in non-metros and 60 seconds pulse applicable 
for mobiles in metros. Besides fall in tariff, there has been significant increase in average 
income of the people in India. For example, per capita gross domestic product (GDP) in 
the country has increased at the rate of almost 5% per year from the last five years or so. 
The reduction in tariffs and increase in average income of the people is stimulating the 
demand for mobile phones in India. 
 





































































Figure 1: Growth in Mobile Subscriber Base in India 
 
 
3. Diffusion Model 
The innovation diffusion literature reveals that the spread of a successful innovation over 
time typically follows a sigmoid or S-shaped curve (see, Griliches (1957), Mansfield 
(1961), Artle and Averous (1973), Mahajan and Peterson (1985), Rogers (1995), Geroski 
(2000), Botelho and Pinto (2004)). This happens primarily because during an early phase 
of diffusion only a few members of the social system adopt the innovation whereas, over 
time, due to network consumption externality, dissemination of information about 
technical and economic characteristics, etc., many people opt for innovation as the 
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diffusion process unfold. Finally, during the maturing phase, the rate of diffusion goes 
down when diffusion curve approaches a saturation level. In line with these, we 
hypothesize that the growth in mobile-density over time in India follows an S-shaped 
curve. Many empirical studies related with diffusion of communication services 
emphasize that the factors such as income distribution, the price and quality of 
communication services, competition, technological development, regulatory mechanism, 
etc., play a significant role in explaining the observed diffusion pattern (see, for example, 
Chaddha and Chitgopekar (1971) and Gruber (1999)). However, this study mainly 
focuses on mobile phone diffusion process provided by measures of diffusion trends 
rather than identifying determinants of mobile phone adoption. For a time series like 
mobile-density, it is conceivable that the time series converge to a certain maximum as 
time passes by. There are a number of different functional forms that can describe S-
shaped curves, for example, the logistic, Gompertz, logarithmic logistic, log reciprocal, 
simple modified exponential, general modified exponential, and cumulative normal 
functions. An overview of such functional forms is given in Meade and Islam (1998), see 
also Griliches (1957), Mansfield (1961), Chow (1967), Tanner (1978), Bewley and 
Fiebig (1988), Meade and Islam (1995), Dargay and Gately (1999), Singh (2000), 
Franses Philip Hans (2002), Botelho and Pinto (2004), and Mohamed and Bodger (2005). 
Among various functional forms, the logistic and Gompertz functions are the two most 
widely used ones. Therefore, it is decided to use these two functions to model and 
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where tMd  is mobile-density (representing the number of mobile phones per 100 
inhabitants) at period t, ttime)(  is value assigned to time at period t, α is the saturation 
level and εt is an error term at period t. Parameters γ and β determine the location and 
shape of the curve, respectively. All the parameters: α, β and γ are positive. The logistic 
function ranges from a lower asymptote of 0 to the upper bound α as time ranges from -∞ 
to +∞. The logistic curve reaches its maximum growth rate αβ/4 when tMd = α/2, that is, 
at half of the saturation level of mobile-density. Thus, the logistic curve is rotationally 
symmetric about its inflection point (the point at which maximum rate of diffusion takes 
place).     
Similarly, the Gompertz model can be written as:  
 
ttt timeMd ηβγα +−−= )))(exp(exp(                                                                                (2) 
where all the variables and parameters have their previous meaning and ηt is an error 
term at period t. Again, all the parameters: α, β and γ are positive. The Gompertz 
function also ranges from a lower asymptote of 0 to the upper bound α as time ranges 
from -∞ to +∞. In this case, maximum growth rate αβ/e is achieved when tMd = α/e, that 
is, when mobile-density reaches around 37% of its saturation level.  
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Models (1) and (2) can easily be estimated using non-linear least square method. 
These two models can be estimated once by assuming no restriction on the saturation 
level and then by imposing restrictions on the saturation level. This should be done 
primarily because there is no guarantee that the final estimate of the saturation level, α, is 
close to the global optimum (Heij C. et al., 2004).  
The saturation level of mobile-density for a country is likely to depend on 
whether it is an early adopter or a late adopter of telephones. Developed countries which 
are early adopters of telephones are expected to have lesser reliance on mobiles whereas 
developing countries which are late adopters of telephones are expected to have lesser 
reliance on main line telephones. This is because developed countries have a well 
established land line network and as a result face high switching cost if they move from 
land line to mobile network. Switching cost is minimal for the developing countries and 
they can easily adopt mobile phones in higher proportion. Analysis of mobile share in 
developed and developing countries reveals that the saturation level of mobile share in 
developed countries could be anywhere between 50% and 70% whereas the same would 
be between 80% and 90% for the developing countries (Figures 2 and 3). Analysis of the 
level and growth in teledensity (total number of telephones per 100 inhabitants) in 
developed countries reveals that the saturation level of teledensity in developing 
countries could be anywhere between 120 and 150 telephones per 100 inhabitants. 
Therefore, the developing countries which are late adopters of telephones are likely to 
experience the saturation level of mobile-density between 100 and 120 mobile phones per 
100 inhabitants. Since India is a late adopter of telephones, its saturation level of mobile-
density is likely to be between 100 and 120 mobile phones per 100 inhabitants. However, 
both logistic and Gompertz models can be estimated for different saturation levels (e.g., 
70, 80, 90, 100, 110 and 120 mobile phones per 100 inhabitants) not only to illustrate the 
different possible paths of mobile-density but also to find out the likely saturation level. 
The mean absolute percentage error (MAPE) for the last few observations (say, last three 
observations from 2003-04 to 2005-06) can be used to find out the most appropriate 
model and saturation level. The MAPE is commonly used in quantitative forecasting 
methods because it produces a measure of relative overall fit. The absolute values of all 
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Figure 3: Teledensity and Percentage Share of Mobile in Selected Developing Countries 
 
4. Model Estimation and Analysis 
The logistic model (1) and Gompertz model (2) is estimated using the econometric 
software LIMDEP Version 8.0. Both the models have been estimated for six different 
saturation levels (70, 80, 90, 100, 110, and 120 mobile phones per 100 inhabitants) along 
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with without imposing any restriction on the saturation level. Annual data of mobile-
density from 1995-96 to 2005-06 is used for the estimation of the models (Figure 4). The 
variable time is taken as 1 for 1995-96, 2 for 1996-97, 3 for 1997-98,……, and 11 for 
2005-06. Data on mobile subscriber base and mobile-density is taken from Telecom 
Regulatory Authority of India (TRAI) publications (www.trai.gov.in) and telecom sector 
database from www.infraline.com.  
Table 1 reports the estimation results for both the models. According to the R2 
and Adj. R2 values, models fit the data very well. All the estimated parameters have the 
expected sign and most are highly significant. However, when no restriction on the 
saturation level is placed, logistic model predicts the saturation level of around 19 
whereas corresponding figure for the Gompertz model is around 218. It is clear that the 
saturation level of mobile-density in India can not be as low as 19 or as high as 218. As 
explained in the previous section, final estimate of the saturation level need not be 
globally optimal. Hence, models with restriction on the saturation level should be 
examined. 
To choose the best model and saturation level, we also compared the predicted 
values with the actual value of mobile-density for the last three year period from 2003-04 
to 2005-06. The MAPE for the last three observations from 2003-04 to 2005-06, reported 
in Table 1, is in the range of 5.12 to 5.46 for the logistic models and 4.70 to 5.10 for the 
Gompertz models. According to both R2 and MAPE, the Gompertz models fit the data 
better than the logistic ones. Among the Gompertz models with the restriction on the 
saturation level, the one that is associated with a saturation level of 120 mobile phones 
per 100 inhabitants has the lowest MAPE. Therefore, the Gompertz model with the 
saturation level of 120 mobile phones per 100 inhabitants should be used to depict the 
diffusion of mobile phones in India. 
Figure 5 presents the future mobile-density trend in India up to the year 2015-16 
using the estimated Gompertz models for the saturation levels of 100, 110, and 120 
mobile phones per 100 inhabitants. Further analysis in this paper will primarily be based 
on the estimated Gompertz model at saturation level of 120 mobile phones per 100 




−−=                                                                                            (3) 
where time is 1 for 1995-96, 2 for 1996-97, 3 for 1997-98,……, and 21 for 2015-16. 
On the basis of the estimated Gompertz model for the saturation level of 120 
mobile phones per 100 inhabitants, projected path of mobile-density in India is presented 
in Figure 6. The analysis reveals that the inflection point of the curve will occur in the 
first half of 2012-13. This implies that the rate of growth of mobile-density will increase 
till the first half of 2012-13 and start declining afterwards. Mobile-density trend in India 
shows that during the year 2015-16, there will be 71 mobile phones for 100 people in the 
country (Figure 7). To project the mobile phone demand in India during the next ten 
years, we require population estimates up to the year 2015-16. Based on the World 
Population Prospects: The 2004 Revision Population Database published by the United 
Nations Population Division, population of India is assumed to grow at the rate of 1.41% 
per annum from 2005-06 to 2010-11 and 1.27% per annum from 2010-11 to 2015-16. 
Based on the estimates of mobile-density and population of the country from 2005-06 to 
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2015-16, mobile phone demand has been projected (see, Figure 8). It is projected that 
almost 350 million new mobile subscribers will be added between 2005-06 and 2010-11. 
Mobile subscriber base in India is expected to increase from 90 million in 2005-06 to 433 
million in 2010-11. At the end of 2015-16, we can expect around 900 million mobile 
subscribers in the country.  
Projected rapid growth in mobile subscriber base in the India will have important 
implications for revenues collected by mobile operators and the government. Mobile 
operators’ revenue depends on the number of mobile subscribers and the average revenue 
per mobile user. Although average revenue per mobile user in India is declining over the 
years, it is expected to stabilize by the year 2010-11. Average revenue per user (ARPU) 
in India has declined from Rs. 1113 per month in 2000-01 to Rs. 375 per month in 2005-
06 (Figure 9). We can safely assume that this will stabilize at around Rs. 300 per month 
by the year 2010-11. Although change in the ARPU in the coming years will be 
determined by the factors such as competition in the market, technological progress, 
productivity of operators, inflation, income of the users, relative spending for mobile 
services by the users, etc., inflation and income effect is likely to be strong enough to 
offset the downward trend in the ARPU due to technological progress, productivity gain, 
and competition. One should note that the relative spending for telecommunication 
services increases as income increases. Therefore, ARPU is not expected to decline 
further from 2010-11 onwards at least up to 2015-16 due to inflationary and income 
effect. Based on this assumption about the ARPU and estimates of the number of mobile 
subscribers, mobile operators’ revenues during the year 2010-11 and 2015-16 have been 
estimated and presented in Table 2. 
During the year 2005-06, total mobile spending in India was around Rs. 405 
billion, an amount which was 1.27% of the country’s GDP at factor cost at current prices. 
India’s GDP at factor cost at current prices in 2005-06 is estimated to be around Rs. 
32000 billion, 12.5% more than the previous year. In fact, India’s GDP at current prices 
is increasing at the rate of around 12.5% per year from the last few years. Assuming that 
the growth in GDP at current prices will be at this rate up to the year 2015-16, India’s 
GDP at current prices in 2010-11 and 2015-16 will be around Rs. 57600 billion and Rs. 
103680 billion, respectively. When we assume average mobile spending of Rs. 300 per 
month per user during 2010-11 and 2015-16, total mobile spending in India during 2010-
11 and 2015-16 is estimated to be Rs. 1559 billion and Rs. 3236 billion, respectively. 
India’s mobile spending will be equivalent to 2.7% of its GDP in 2010-11 and 3.1% of its 
GDP in 2015-16 (Table 2). This suggests that the revenues of mobile operators may 
prove significantly greater than the amount that might have been commonly assumed. 
The high growth in mobile subscriber base and revenues will have important implications 
for operators, infrastructure providers, handset suppliers, and vendors. Mobile operators 
should be ready with contingency plans to deploy and operate infrastructure including 
customer care, billing, applications, etc., faster than that they might have initially 
planned. Infrastructure providers, handset suppliers, and vendors should also be geared 
up to respond to such plans.  
Rapid increase in mobile subscriber base and mobile spending will have equally 
important implications for the government revenue particularly in the form of regulatory 
charges and service tax. Regulatory charges in India are in the form of license fee 
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(including universal service obligation levy) and spectrum charges. License fee varies 
from 5% to 10% whereas spectrum charges vary from 2% to 6% of the revenue. On an 
average, annual direct regulatory cost faced by the operators in India is more than 13%, 
much higher than that in the comparable developing countries. The corresponding figure 
for Pakistan, Sri Lanka, Malaysia, and South Africa is 4.5%, 0.3%, 6.5%, and 5%, 
respectively. It is remarkable that despite the heavy regulatory charges (and other form of 
taxes such as service tax, sales tax, value added tax, etc.) in India vis-à-vis many other 
countries, tariffs for mobile calls in the country are among the lowest in the world. 
However, there is a case to reduce the levies particularly regulatory charges to further 
boost the sector. The sector paid more than Rs. 50 billion to the government as regulatory 
charges during the year 2005-06. Even if we assume a reduction in regulatory charges 
from 13% to say 10% in forthcoming years, contribution of the mobile sector to the 
government’s revenue will be more than Rs. 150 billion in 2010-11 and Rs. 300 billion in 
2015-16.  
The mobile sector is already one of the largest contributors of service tax in India. 
During the year 2005-06, this sector contributed around Rs. 40 billion in the form of 
service tax. The rate of service tax faced by the sector has increased from 5% up to May 
2003 to 8% up to March 2004, 10% up to March 2006, and 12% from April 2006 
onwards. If we include the education cess of 2% (of 12%), tax burden on the sector 
would be 12.24% from the financial year 2006-07 onwards. If this rate persists, 
government’s revenue from the service tax on mobile phones will increase from around 




























































Table 1: Parameter Estimates of the Logistic and Gompertz Models  
(with t-statistic in parentheses) 
Model Estimate 
No restriction on the saturation level 
Logistic (1) α = 18.9 (3.8), β = 0.7347 (11.0), γ = 4331.2 (2.9); R2 = 0.997; Adj. R2 = 0.997; MAPE = 5.43 
Gompertz (2) α = 217.9 (0.7), β = 0.1392 (3.1), γ = 15.2 (8.7); R2 = 0.997; Adj. R2 = 0.997; MAPE = 4.70 
Saturation level, α = 70 
Logistic (1) β = 0.5970 (26.9), γ = 5361.6 (4.3); R2 = 0.995; Adj. R2 = 0.996; MAPE = 5.12 
Gompertz (2) β = 0.1954 (32.1), γ = 18.6 (16.0); R2 = 0.997; Adj. R2 = 0.997; MAPE = 5.10 
Saturation level, α = 80 
Logistic (1) β = 0.5921 (26.6), γ = 5895.6 (4.3); R2 = 0.995; Adj. R2 = 0.995; MAPE = 5.22 
Gompertz (2) β = 0.1865 (32.6), γ = 17.9 (17.0); R2 = 0.997; Adj. R2 = 0.997; MAPE = 5.04 
Saturation level, α = 90 
Logistic (1) β = 0.5883 (26.3), γ = 6440.0 (4.3); R2 = 0.995; Adj. R2 = 0.995; MAPE = 5.30 
Gompertz (2) β = 0.1793 (33.0), γ = 17.4 (17.9); R2 = 0.997; Adj. R2 = 0.997; MAPE = 4.99 
Saturation level, α = 100 
Logistic (1) β = 0.5853 (26.1), γ = 6991.4 (4.2); R2 = 0.995; Adj. R2 = 0.995; MAPE = 5.37 
Gompertz (2) β = 0.1733 (33.2), γ = 17.0 (18.6); R2 = 0.997; Adj. R2 = 0.997; MAPE = 4.94 
Saturation level, α = 110 
Logistic (1) β = 0.5828 (26.0), γ = 7547.6 (4.2); R2 = 0.995; Adj. R2 = 0.995; MAPE = 5.42 
Gompertz (2) β = 0.1683 (33.4), γ = 16.6 (19.3); R2 = 0.997; Adj. R2 = 0.997; MAPE = 4.91 
Saturation level, α = 120 
Logistic (1) β = 0.5808 (25.8), γ = 8107.2 (4.2); R2 = 0.995; Adj. R2 = 0.995; MAPE = 5.46 




Table 2: Estimates of Mobile Operators’ Revenue 








(Rs. in billion) 
GDP  
(Rs. in billion at factor 
cost at current prices) 
Mobile revenue as a 
percentage of GDP 
2005-06 90 4500 405 32000 1.3 
2010-11 433 3600 1559 57600 2.7 
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Figure 9: Decline in Average Revenue per Mobile User per Month in India 
 
 
5. Concluding Remarks 
In this paper, the growth of the mobile phone and mobile-density in India has been 
analyzed using S-shaped growth curve models. The result shows that the Gompertz 
model adequately describes the path of mobile phone diffusion in India. The analysis 
shows that the high growth phase of the diffusion of mobile phones will continue for 
another seven years till 2012-13. It is estimated that there will be 71 mobile phones per 
100 inhabitants in India at the end of year 2015-16. The number of mobile phones will 
exceed the number of people in the country by 2022-23. On an average, mobile phone 
demand in India will increase at the rate of 36.9% per year between 2005-06 and 2010-11 
and 15.7% per year between 2010-11 and 2015-16. As a result, total mobile phone 
demand is projected to increase from 90 million in 2005-06 to 433 million in 2010-11 
and nearly 900 million in 2015-16. It is quite likely that the rapid expansion of mobile 
services will provide economic, logistic and strategic challenges to the operators. As 
operators expand coverage into urban, semi-urban, and rural areas, they will be 
confronted with the daunting tasks of developing a countrywide infrastructure and 
improving and maintaining the quality of service. The expected high growth in mobile 
subscriber base in India will have important implications for future plans of operators, 
infrastructure providers, handset suppliers, and vendors. Mobile operators should be 
ready with contingency plans to deploy and operate infrastructure including customer 
care, billing, applications, etc., faster than that they might have initially planned. 
Infrastructure providers, handset suppliers, and vendors should be prepared to respond to 
such plans.  
Rapid growth in mobile subscriber base in the India will have important 
implications for revenues collected by the operators and the government. Revenue 
collected by the mobile operators is projected to increase from Rs. 405 billion (1.3% of 
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GDP) in 2005-06 to Rs. 1559 billion (2.7% of GDP) in 2010-11 and Rs. 3236 billion 
(3.1% of GDP) in 2015-16. The government’s revenue from regulatory charges (license 
fee including universal service obligation levy and spectrum charges) and service tax will 
increase substantially due to rapid increase in operators’ revenue. The government’s 
revenue from regulatory charges is expected to increase from Rs. 50 billion in 2005-06 to 
more than Rs. 150 billion in 2010-11 and around Rs. 300 billion in 2015-16. The 
government’s revenue from service tax is projected to increase from Rs. 40 billion in 
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